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A study has been made of t,hc niont,lily 1iieti.n pressures, 
tlie prevailing winds, and their ttverage spcecl for the two 
Pacific stations, Midway Islaiid and Honolulu, also for the 
California. coast stations with a view of discovering whebli- 
er these miwginal stations of tlie Nort.11 Pncific stnDistica1 
mticyclone show any evidence of fluct,untions wliicli 
might reasonably he ascribed to changes in the int.ensity 
or the geographic position of the latt,er. The result is a 
negative one, although it may be mcnt.ionec1 that the 
c.oasta1 stations give evidence of a ccintinent~al rublicr 
tlian an oceanic c.ontro1. 

or the 
statistical sort, have a c.learly recognized tenc f ency t.o 
niove equatorwwd and thus to successively pass into 
warmer and warmer regions. The winds in these fornin- 
tions blow outwnrd at, t,lie surface and unless there is a 
correspondin inflow aloft., of which the evidence is either 
vague or lacfing entirely, t.1ic anticyclone tis sucli nius t 
carry within its organizut.ion the seeds of ea.rly tlissolu- 
tion. 

Following the line of t,liought in the preceding pnra- 
raph, we are led to tlie conclusion t1iii.t high pressure in 

%e Nort,li Pacific stat,ist,ical mticyclone in August, let us 
sag, will not endure as such beyond a inoiit,li or so at  the 
utmost, and can not therefore be a significant fiictor in 

Anticyclones? whether of the daily iiiigrnbin 

t,he wcatlier. of tlic Pacific roa.st six months later. This 
is not! said with an air of finality, hut rat,lier it is what 
tlie writer's study and csperieiice would l e d  hini to 

esG~~.metmliod of correlation c0eficient.s does not yield 
significant resiilts, 1101' coulil it be especttd t.o do so, 
because no representti tive st,at,ion lies within the ceiidrnl 
portion of tlic an ticyclone we are considering. The 
greatest obstacle to rcaching :in carlp decision as t,o the 
influence of t,lie pressure in late suninier upon t,lie weather 
of w-est.erii Ciiitetl Shtes  sis months later is t,he lack of 
pressure observations in thc northerst, Pacific. or niore 
specifically in the region iiiclutletl between the parallels 
of 35" t.o 50" north itnd the meridians of 135" to 170" west 
lon t,itude. Few ships nav-ioabe the central region of 
hi& pressure ani1 the pro1,nklity of am increase in tlic 
number of ships' report,s is rtither rem0t.e. R h a t  is needed 
is an ex loring vessel to cruise in t,he region ubore out- 
lined tti K -ing a.nd reporting hj- rndio, iiieteorogical obser- 
vntions daily for a period of, say. five years. More 
usable information will thus be accumulat~ecl than will 
be obt,:iined in tdie nest 50 years if we depend upon tlie 
volunt,ary taking of meterorologiciil uhservubions by 
what few- ships navigate t.liis t i m i .  

T H E  RAIN-BEARING WINDS A T  ATLANTA, QA. 
By CHARLES F. VON HERRYANN 

[Weather Bureau. ?Ltlants, Oa.1 

If almost m y  one in t.he enst'ern part of i.he United 
States be asked the quest.ion, " Froin wlmt tlirert,iclii does 
tlie wind mostly blow during ra.inS " t,he a.iiswer will 
alniost invnriahl be: 'i From 1111 enst.erly direct,ion, mil 
when the wind s 9 lifts t,o northwest t,he weather will soon 
clear." However, in niet,eorology as well as in uthcr 
sciences in order to be sure t,liat a st,nt.enieiit of t,liis kind 
is correct we must have exact, mra.surement.s. The 
most recent! textbooks on meteorology do not discuss the 
subject of the rain-bearing winds in any clet,ail, nor do the 
very comp1et.e reports on The C1inint.e of  Bdtimore, by 
Fassig, and on t,lie Weabher and C1ini:ite of Chicago, by 
Cos and Armington, contain any information on this 
subject. Therefore it was thought w\.ort,h while to inv esti- 
gatre the niattcr carefully for a represent.ative eastern 
station such as Atlanta. 

Aut,oniat>ic hourly recqrds 1 if precipitntion tire nvuilable 
ut Atlanta for the 20-year period from 1905 to ICW, 
inclusive, all taken at  the sn.nie lociilit y. The rerortl 
includes the winter soason. The ocrurrencu of snow at, 
At.lant,a is so rare thnt on t,lie fcw orcasinns when snow 
has fnllen wit,hout inelt.ing RS i t  fell t.he hourly mnnunts 
were estimated wit,li a fair degree. of a.cciiracy ant1 t,licse 
estimates hare been included to niiike tho rcrorcl coni llete. 
Accorclingly the amount of raii:fnll for crcry \iijur, 
including t.races? toget.her with t.hc pre-miling dircvt,it 111 of 
t,he winh during each hour and it.s velori1.y h r e  been 
assemhled lor the entire periiicl a.nd baldnt et1 h;v mont3is 
and years. 

Suiiininriziiig these results in T:ihle 1, t . 1 ~  Iiourly rain- 
falls and the c.orrespoccling prevailing lit-iudv wind 
directions at the t,ime of the rain, are given in pcrcenta.ges 
of the tot,al, for eight wind directions, togcthrr with tlic 
mean velocities for the same directions. The to t.nl 1111111- 
ber of rain-wind hoiws for the PO ?;ea.rs is 19,311, tlie total 
rainfall 965.01 inches, and the mean mind velocity during 
rain-wind hours 9.7 miles per hour (against :I nicm 
velocity for all winds of 11.1 miles per hour), wit.li the 

eleratioil of t.he nnenionietcr aln-ays at  216 feet.. Tlie 
wind \I-:~H cillni during rain only thrcc or four t.imcs during 
tlic period, and in these few inst.nncc,i. i b  wiiic-1 tlirect,ion 
was :issunicil cori'(~~:])oiidiiig t.o t.ltc tlirwt,iiin recordcil 
during the preceding hour. 

TABLE l . -Prw(i i l i t iy  wit&, rrnintcnte of prccipituLioti, rind nucrags 
uitid t!r~locitica rlccri/rg hoitrs with zuin 

Direction 

I I i -~ ~ ,. 1 ho necessity for vsnct, nieasiireiii~nts is at, onw shown 
l)y the resu1t.s of t.hr invest,igztt,ion, for t,he answer given 
by t,he loymnn t.0 the question, " Wlint arc. t,he rn.in- 
1)enrinu windst" turns out, t.o he only pnrt,ially correct. 
Fnr w h e  tlie liirgos t a.niounts of precipit at,ion clo occur 
with ezist and sout.lienst winds, it 1111. pens t.liat. north\vest. 
winils are ncst in order am1 not Est.. In  fact. (luring 
May, June, possihly July, nnd August t,he grrnt.es;l, rriiri- 
fall occurs wit,lt northwest,erly winds and not with 
c:ast,erly wincls. Tlie esact resu1t.s linrc considerable 
im ortaiice in making local wen thcr forwast.s for d thn ta  
itiic 7 will he given in sonie. d e t d  here. 

R~~s~rlts.-'.t'lie most. frcquent tlirc\ction of t . 1 ~  wind at  
;it.lant.n during rain is east (22.4 pcr cent.), hut the hrgest 
amount. of prccipitat.ion oc(:iirs with sout.lieast \viatls 
(30.3 pcr cent.). Nnrtlienst, east., a.nd southeast, winds 
togetlwr const.it,ute 55 per cent of t.he rain-bearing winds, 
~ n d  tlir amount of precipitzhon is 50 per cent of tlie 
t.otal. Nest. to the east mid southeast, however, the 
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most frequent direct,ion is northwest. (1 1.5 per cent.) and 
the greatest tot.al rainfall 13.8 per cent.. 

Apparently the driest winds are from t.ho nort,li, but, 
for certain t,opographical reasons north winds are infre- 
quent at At.lanta. The really dr wind is the south- 

The e s  lanation of these results appears to be cuite 
simple. h o s t  of the rains in minter are of cyc 1 onic. 
origin and chiefly accompany baroiiiet,ric. cle ressions t.liat 
move from the southwest, or mostly from fl ems, t.o\vard 
the northeast either over or north of Georgia; therefore 
the rainfdl OCC.UIS chiefly with ea.st 60 southeast, winds. 
On tlie other hand a majorit of t,he dist,urba.nccs t,hnt, 

cause much less precipitation in Georgia; the winds &en 
remain east or southeast for only brief periods and t,lie 
southwest beconies the revailing wind and is coni- 

aratively a dry wind. %ut why does so much rain 
fall with northwest winds in summer? Probably bc- 
cause niost of it accompanies thunders t,orms. During 
the approach of t.liunderstorms, nearly always from a 
westerly direction, tlie wind niay he for a brief period 
from the east or southeast,, hut t,liere is generally little 
rain until the outrusling westerly or northwest,crly wind 
sets in: in fact during many t,hunclerstornis the wind is 
mostly northwest during the entire t.inie rain continues 
to fad. It is to be observed also that not. only m e  the 
rain-benring winds northwest in suiiinier but they are 
not even as clry as the nort.11 or southwest winds during 
any season of the year. 

The annual average wind velocity at  dtlant,a, a11 
records considered, at  the present elevat,ion of t,he nne- 
nionieter is 11.1 niiles per hour. The average velocities 
for only the southeast, west, and northwest ra.in-1wrtrinp 
winds esceed this, being respect,ivcly : Sout,lienst, 11.5 
miles per hour; west, 11.8 miles per hour; nncl north- 
mest, 11.7 niiles per hour. 

mest, 7.6 per cent, and to td  rainfa r 1 S per cent. 

inove eastward across t,he Olio i) Valley or Lake revion 

Direction Jan. Feb. 

The totnl amounh of precipita t im  with ench rain- 
bearing wind do not follow quite thn smic course, though 
very nearly so. Tnble 3 gives the miount.s nf prccipitn- 
tion wit.h each clirect.ion in percentages of the totnl 
riiinf all. 
TABLE 3.-Alotilhly Iwn-tilogr rl.T the inial raittjdl for rnch wind 

dircrliott 
- -. _- - . . .- .. - . . .. . - . -. ._ .. .- _- - __ 

I 1  l he  (lata given in these ta1)les are represented graphi- 
cally by Figure 1 for the -&.ailing directions and 

and mean 
wind veJoci ties. 

The differences between the winter and suiiiiiier 
niont.lis is ruther strikiw, as shown by the tliagraiiis for 
each nionth nnd by Tabye 4. In  Jitniiary the nissiinuni 
pcrcent,age of precipitation occors wit.11 east winds 
(39.5 per cent) : for the directions northeast, east, nnd 
sout,heast the t o h l  amount is 5S.4 per cent. In Februmy 
t,he largest! aiiiounts occur with southeust winds (33 per 
cent) , although the t,otnl for the three directions, north- 
east, east, mil southeast, is still the greatest, namely, 
(32.1 per cent. In March and Apiil the masiinum rain- 

Figure 2 for the amounts o p' precipitation LT 
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F I G .  1.-Hourly frrquency of rain-bcriring winds :it At1:inl~i t i l l . ,  for the =year Iwriod 
I(lOS-19X. in prrwntnges of thc :uinosl totd number d i  wind directiom registrrcd 
aluring prcripit:ition 

f:dl h:is sliifbecl t.o t,he sout,heast.ern cpdrant .  In May 
the Znrgest a1mount.s occur with nort,hwest winds, at- 
though tlie soutlienst qu:idraut stdl retains the maximum 
tot,:i.l for three directions. But in .Tunc tlie shift to west 
is comp1et.c: Northwest, 1S.B per cent nnd southwest, 
west., ani1 northwest, 44.2 per cent. August is identicd- 
northwest, 18.6 per cent, ant1 southwest, west, and north- 
west. 44.2 per cent. Biit the intermediate monbh of July 
is ~eculiar,  for although the nin,sinium precipitation in 
Ju y occurs also with northwest winds (17.B per cent) 
tlie southenstern rlu:iclrant again shows a ninsinium 
for t.liree ilirechns. But this result is entirely due to 
t,lie fact that during July, 1910, 11 series of cyclonic cle- 
pressions (subtro ical storms) from the southwest 
caused unusually P ienvy mins, wit.li continuous soubh- 
enst winds for ne21rly four days (95 hours southeast, 
with 7.136 inches of rainfall, the number of hours south- 
east)i:is $'more#t.lian one-t.hird of the to tal nunibar of 
times the wind was southenst during t,he entire 30- 
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year period.) Omitting July, 191(j, the record beconies 
quite similar to that for August. 

In  September and October there is a backward swing 
to maximum rainfall during easterly winds, September, 
northeast, east, southeast, 53.8 per cent, and October 
northeast, east, southeast, 58.9 per cent, with even the 
maximum as far around as northeast in October, namely, 
31.8 per cent; but during November and December the 
heaviest rains again occur with southeasterly winds. 

The most frequent rain-bearing winds for the year are 
northeast, east, and southeast, with n total of 62.1 per 
cent in February, and the driest winds are south, south- 
west, and west, with 19.3 

fall is so near1 the same for each direction of the wind. 

to 0.06 per hour during northwest winds, wit nn arerage 
for all other directions of 0.05 inch. Excluding traces," 
the hourly intensity (totnl rainfall clivicled by the num- 
ber of hours with 0.01 inch or more) is 0.0s inch. 

er cent in January. 
It is rather remarkable t R a t  the intensity of t,he rtiin- 

ranging only 9 rom 0.04 inch an hour durin east winds 8 

TABLE &-Wind directions wilh which occur thc rwerage iiini-itnuin 
atid [he average ntiiiiitirtni perceirfagr of Ihe tolnl ninnlhly p r w i / 4 n -  
l io i i ,  12 nionlhs, Bflanla, Gn., Iogelhrr wilh dirrc l in i i  of i t t i t i -  
braring wind showing arerage irinsini iou iwlnrilg 

Hsinfnll and wind directions 

Maximum percentage I Minimuxu p?.rcentnge 

I 1)irection shoving 
;mrnge uimimum 

wind velocity 
(m. p. h.) 

I -- 

Maaimurn iaind ve7ocities du.riiig rnin.-The record of 
maximum velocities during p i n  shows a rery prnnounced .. 

crest. for west nncl northwest, winds. Of the taotal number 
)f maximum velocities exceeding 24 niiles an hour 

during precipitiitinn 52 per cent, c-)ccurrerl with west imrl 
northwest winds and 30 per cent with east and sout1ie:ist 
win (1s. 

During the period of 3O yenrs from 1905 to 1924 masi- 
niuni wind velocities esrceding 34 niiles :in hnur wit.h 
a.nd witlivu t rain occurred 10,iGI times. Coni luted in 
percent,agcs nf t.he mc.!nt,lily t,ot:ils, it tippews t 3. iat 73.6 
per cent of the nin.simum wintls occurred without. pre- 
cipit:itinn. :md 2i .4  per cent tluriw rains. But t.he 
iiistribu t,ion by niont,hs is rcither peciaiar and hmrs out 
t.hc csplanntion why the nimimuni rainfall occurs during 
summer wit.li nort.liwest wintls. During the period froni 
Septenihcr t,n Map. inclusive. t,he percentage of msmi- 
mum winds occurring without precipitation is S3.2 
per cent and with precipitation. 16.S per cent, while 
during the three summer months the percentn.gc of 
niaisiiiiuni wintls without rains is only 41, nnd with 
rti.ins 59. The fact mny also he noted that considering 
the es  trenies of wind niovenient or t.he hiehest velocities 
for. ench mnnth nf the year at  Bt.lanta, (1g79-1924) only 
f l w ,  t.liosc for Janunry, July, August, m d  December, 
were dry winds : during the, remaining months of the 

ear the highest velocities all occurred while rnin was 
Lling, inclucling the niiisiniuni velocity regist.erec1, 
namely, firj miles nvrtlnwst., blarcli 24, 1 WI. 

.Dtirn,tion, in, lioitrs of rain.-bzaring ~ r i ~ i d ~ . - - - . A  study of 
tlie tluriition in consecutire hours of rain-hearing winds 
t i t  dtlnntn shows that, during precipitation the winds 
me extremely variable. On tlic n re rqe  during the year 
the wind blows from the enst' for onlp three consecutive 
hours and froni nll other clirecticlns for only two consecu- 
t,ive hours. The mnsinium average for single months is 
only 4 hours with east winds durin- Junua,ry, February, 
and November. 9 summary of tfie total consecutive 
hourly periods shows that S S  per cent. of the rain-bearing 
winds last for only 1, 3, or 3 consecutive hours, and only 
1 per cent! for over 12 hours. There w e ,  of course, a 
few estrenie records, as  for esample: a:ist< winds, Febru- 
myy, 1908, 42 consecutive hours with, liowe~er? only 1.23 
inches of precipitation; east, winds, March, 1909, for 
35 hours w7-lt.h 2.20 inches of precipitation, m d  sout.hea.st, 
winds in July. 1916, for 38 hours with -1.27 inches of 
precipitation; hut, these are t.lir. nnly cii.s(>s on record in 
30 vems when the rain-bearing winds laded for morc than 
'74 hours froni t,he s:me direct.ion. 

NOTES, ABSTRACTS, AND REVIEWS 
PRECIPITATION IN THE FORM OF ICE SPICULES AT 

TEMPERATURES NEAR FREEZING 

Bp FRED H. WEC6 

(Springfield. Illinois) 

On Saturday November 7, 1925, there occurred at, 
Springfield a l i g b  fall of snow that was somewhat out of 
the ordinary. 

It had been rainin all day and the pressure started to 

to northwest. At 6.35 p. m., with a temperature of 
34O, small irregular-shaped particles of ice began falling 
with the rain. About 7:45 p. m., the 
tern erature being 39O, the sleet was mised with ice 
nee I€ les. They were examined n t  intervals until about 
S:30 p. m., when nll the precipitation falling 1va.s in  t.he 
form of the s i cuh ,  the temperature having fallen to 27'. 

rise at 4:OO p. m., wit 5 the wind changing from northeast 

It was sleet. 

They were o g served under a glass and were found to hc 

nf differentm Iengbhs, some of thriii iicnrly onn-sist.etln t.11 
inch long. but most of them appr~siiiiat~elv one t,hirty- 
second inch or less. They were neither clear nor pcr- 
fectly white, but when piled up looked fit n distance of 
a. few feet like: ordinary snow. Each needle had very 
minute feathery projections on the siclcs. &re wa.s 
taken to find some hexagon-shaped flakes hut none 
were discovered. * * * 

The above observation was suhmittecl to Mr. Wilson 
A. Bentley, of Jericho, Vt., who comment,ed as follows: 

I have observed and photographed the ice spiculzp form of snow 
crystal, many times here in Jericho, although they me relatively 
rare. They usually fall during mild teiiiperaturc and always, so 
so far as I liave observed, from low-lying clouds. They seem very 
similar to the needle form of cloud frost t.li:it. forilis apparent.ly 
froiii cloud droplebs, and attach themselves to tree twigs, et.c., nil 
iiioiint.ain tops. My belief is that this form of snow cryst.aI is 
s~ilicrystalline in nature, and due to t.hc jiii!iiJig o f  I I I ~ I I ~  f l i i i r l  
vltnic1 cIroplet,s one to anotlier to forin t i  rud-s1i:ipc.d ice spicu1:i. 


